INTRODUCTION
The introduction of resin cement adhering both to metal and to the tooth1,2) permits conservative teeth preparations for cast restorations, causing a marked change in the clinical technique3,4). For obtaining good adhesion, it is essential that the adhesive operation must be carried out immediately after the proper surface treatment according to resin and adherend used without contaminating the treated surface. A few methods of the surface treatment of the dental Au-Ag-Pd alloy for improving the adhesion to 4-META/MMA-TBB resin cement have been reported5-7). But the techniques unfortunately require masking and re-polishing when these surface treatments are performed after marginal rubbing, bite control and polishing, so that easier and readier clinical surface preparation is desired. This study was carried out to investigate simple surface preparation of the dental AuAg-Pd alloy for improving the adhesion to 4-META/MMA-TBB resin cement.
MATERIALS AND METHODS the influence of surface roughness. The measurement was repeated four times at different places in one specimen. The accelerating voltage, specimen current and measuring time used were 20kV, 5nA and 10s, respectively.
Observation with scanning electron microscope (SEM)
The cleansed and the sandblasted surfaces prepared in the same manner as in the experiment 1 were observed after the surface treatment at the same area as had been observed before the treatment.
The etched enamel prepared in the same manner as in the experiment 2, the debonded metal surfaces and the enamel surfaces after the tensile bond test sandblasted surface showed an indistinct micro-feature of the surface in the central part with flat contrast of the overall view (Fig. 11) . After being anodized with phosphoric acid, the surfaces showed the same observation of the overall view as that resulting from the anodization with ammonium peroxodisulfate, but a vague oxide film was observed clearly in the cleansed surface. Particles having existed before the treatment disappeared and new particles appeared at the different places after the treatment for the sandblasted surface (Fig. 12) .
Clearer grooves at the prism periphery and more distinct crystals of the appatite were observed in the enamel etched with citraconic acid (Figs. 13a, b ) than in the enamel etched with phosphoric acid (Figs. 13c, d ). Figure 14 shows SEM photographs of the third metal surface from the left of 1W and the fifth from the left of 3M as shown in Fig. 7a, and possess exo-electron emission in relation to the defect and the transformation of metal crystals, which is related to the surface reactivity.
Therefore, it appears that these phenomena affect the high bond strength of the sandblasted surface that the oxides after casting are mechanically removed.
Though no statistically significant differences were observed in the measurement of arithmetical average roughness, the sandblasted surface showed large surface irregularities as compared with the cleansed surface by the examination with SEM. Consequently, since the sandblasted surface has wider adhesive areas allowing resin to penetrate without entrapping air bubbles than those of the cleansed surface when the surface is treated with low reactivity to the adhesive monomer (4-META or 4-MET), surface irregularities are thought to affect the bond strength to some extent. However, no remarkable differences in aspects of the sandblasted surface were observed before and after being anodized with ammonium N. MURAKAMI 
